This work investigated the effects of food additives on the oxidative stress markers and liver marker enzymes. Food additives are products added to the basic food stuff with an aim of improving its flavor, aspect, texture, color, taste, and value. Thirty (30) Wistar rats were divided into five groups of six rats each. Group A received a daily dose of distillated water and normal rat pellet, Group B, C, D and E received 20 mg/kg body of Aspartame, Sodium Benzoate, Sodium nitrite and sodium sulfite respectively. The duration for exposure of these animals to food additives was 30 days and the groups were observed daily for general conditions. At the end of feeding the animals, blood samples were collected and analyzed. The result of the analysis showed that ALT significantly (p<0.05) increased with sodium nitrite and sodium sulfite while ALP increased significantly (p<0.05) with sodium sulphite. The oxidative stress biomarker, catalase showed a significant increase with sodium benzoate and sodium sulphite. The results revealed that the food additives are injurious to the animals. The toxicity of the food additives studied at 20 mg/kg are in the order of Sodium nitrite > Sodium benzoate > Sodium sulphite > Aspartame.
Introduction
There has been a growing concern about the safety of food additives which are products added to the basic food stuff with the aim of improving its flavor, aspect, texture, color, taste, and value [1] . The food additives overtime has been helpful in meeting the needs of growing population during production and presentation of plentiful, tasty and nutritious food [2] . There have been great advances in food preparation and preservation in the last century. However, over half of the foods bought in a typical supermarket are packaged or prepared in such a way that they contain chemicals and additives that are known to harm either human or laboratory animals [3] . Food additives are also xenobiotics to which humans are exposed to through food. The liver is usually the site of its metabolism. The metabolism results to biologic effects which may include pharmacologic response, toxicity, immunological reactions, and cancer. In the human body, some substances such as free radicals in the form of reactive oxygen species (ROS) or reactive nitrogen species (RNS) are continuously produced as byproducts of normal metabolism [4, 5] . The increase in amount of ROS or RNS is associated with numerous biochemical and pathophysiological alterations including lipid ISSN: 2456-7132 Available online at Journals.aijr.in
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peroxidation, DNA damage, aging process, hepatic damage, cardiovascular diseases and cancer [6] . This increase can be aggravated with the intake of substances capable of inducing oxidative stress. Although in natural food sources, there exist vital antioxidant substances capable of annulling these effects [7] . Some commonly used additives are aspartame (ASP), sodium benzoate, sodium nitrite and sodium sulphite. This study evaluated this commonly food additives on the oxidative stress markers and liver marker enzymes of male Wistar albino rats.
Materials and Methods
The four food additives Aspartame (E951), Sodium benzoate (E211), Sodium nitrite (E250), and Sodium sulfite (E221) used are all in solid form. These samples were sourced from Qingdao FTZ United International Inc., Qingdao China, K.D. Feddersen Holding GmbH Hamburg Germany, Lomberg GmbH Mulheim Germany and CG Chemikalien GmbH & Co. KG Laatzen, Germany respectively. Thirty male Wistar albino rats within 6-7 weeks with average weight of 160g were obtained from Chris animal farm Ifite, Awka, Anambra state and were before commencement. The animals were allowed access to standard rat chows and water ad libitum. Ethical clearance was obtained from the ethical committee and handled in accordance with the US institute of health [8] . The LD50 of the additives were determined in mice using the Lorke's method. The animals were administered with the additives and monitored for 24 hours for signs and symptoms such as excitation, paw licking, increased respiratory rate, writhing, convulsion and death. LD50 was calculated.
Experimental Design
Thirty male Wistar albino rats were distributed into five equal groups. Each group contains six apparently healthy male albino Wistar rats and was grouped according to the following scheme;
Group A: This first group was normal control group. Rats of this group were fed with distilled water and normal rat pellet. Group B: Rats in this group were fed with 20 mg/kg body weight of aspartame and 90g normal rat feed daily.
Group C:
This group of rats received 20 mg/kg body weight of sodium benzoate and 90g normal rat feed daily. Group D: This group of rats received 20 mg/kg body weight of sodium nitrite and 90g normal rat feed daily. Group E: This group of rats received 20 mg/kg body weight of sodium sulfite and 90g normal rat feed daily. The Additives were mixed with normal rat chow and were fed to rats ad libitum. After 30 days of feeding period, the animals were fasted overnight and sacrificed under anesthesia (chloroform). Blood samples were drawn from cardiac aorta puncture using 10 mL hypodermic syringe. Serum was obtained by centrifugation at 3000 rpm for 10mins and then stored in a refrigerator at 0-4 o C prior to biochemical analysis.
Determination of Glutathione Peroxidase Activity (GPx)
GPx activity was determined based on the method of Paglia and Valentine [9] . GPx catalyzes the oxidation of glutathione (GSH) by cumene hydroperoxide. In the presence of Glutathione Reductase (GR) and NADPH, the oxidized glutathione reductase (GSSG) is readily converted to its reduced form with a corresponding oxidation of NADPH to NADP + . This results to a decrease in absorbance which is measured spectrophotometrically at 340 nm.
Determination of Catalase Activity
About 4ml of the Hydrogen Peroxide was added to 2.5 ml of phosphate buffer and 0.5ml of sample and mixed. A ml (1 ml) portion of the reaction mixture was added to 2 ml of dichromate acetate reagent. The absorbance was read at 570 nm.
Serum Lipid Peroxide (Malondialdehyde)
Malondialdehyde (MDA) was determined by Ohkawa et al. [10] using Spectrophotometer. An aliquot 0.1ml of the serum and 0.9ml of H2O was added 0.5ml of 25% TCA and then 0.5ml of 1% TBA in 0.3% NaOH, which was boiled for 40 minutes in water and cooled in H2O. This was followed by the addition of 0.5ml 20% SDS (sodium dedocyl sulphate) and then mixed. The absorbance was read at 582 and 600nm.
Liver Function Test
Serum Alanine aminotransferase (ALT) and aspartate transaminase (AST) activity was determined as described by Reitman and Frankel [11] using colorimetric method, while Alkaline Phosphatase (ALP) was determined as described by Belfield and Goldberg [12] .
Statistical Analysis
Results were expressed as mean ± standard three replicate determinations. Statistical analysis was performed on data generated from the study using statistical package for social sciences (SPSS) software for windows, version 20.0. One-way analysis of variance was used to compare means of different groups. Statistical significance was observed at P < 0.05.
Results and Discussion
Food additives are usually being added to our daily diet to improve its flavor, taste, texture and color. For centuries now, food additives have been used in food preservation through pickling (with vinegar), salting, and the use of sulfur dioxide as with wines. Literature data showed that oxidative stress contributes to endothelial dysfunction by modulating Nitric oxide (NO) bioavailability in the microcirculation [13] , among other deleterious consequences. The effects of the food additives on the oxidative stress marker enzymes; glutathione peroxidase and catalase showed slight decrease in glutathione peroxidase levels which are not significant (Fig. 1 ). However, an increase was observed for levels of catalase suggesting that the food additives caused the production of hydrogen peroxides which caused the stimulation of the production of catalase (Fig. 2) . The highest concentration of catalase was observed for group administered sodium benzoate. For the levels of malondialdehyde concentration, it was observed that group administered sodium benzoate and sodium sulfite had higher concentration (Fig. 3) . Malondialdehyde is a product of lipid peroxidation. So, an elevated level suggests oxidative stress. 
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Determination of AST and ALT in serum is largely used in the assessment of liver damage [14] . Membrane damage to the liver causes the leakage of enzymes into the blood which could then be monitored in the serum. High level of serum AST and ALT is usually a clinical indicator of liver damage [15] . In the evaluation of serum marker enzymes for hepatotoxicity, there was an elevation in ALT, AST and ALP of male Wistar rat groups fed food additives when compared to the control (Fig. 4, 5 and 6 ). The result is in accordance with the findings of Eman et al.
[16]; Mahmoud et al. [17] ; Etim et al. [18] . The highest level of ALT was found in group fed sodium nitrite and sodium sulphite. The elevation in the activities of these enzymes reflects a state of hepatocyte injury [19] . It also indicates an enhanced permeability, damage or necrosis of hepatocytes. According to Wang and Srivastava [15] , these alterations in enzyme levels may depend on exposure and dosage. It noted that sodium benzoate caused derangement of liver function as revealed by significant increase of serum ALT and AST as well as significant decrease of these enzymes in the liver. The highest level of AST was found in the group administered sodium nitrite. This is an indication that sodium nitrite could also be injurious to muscle cells and liver cells. Increase in ALP as in case of sodium sulfite suggests an increase in lysosomal mobilization and cell necrosis due to toxicity [20] . This is similar with the findings of Eman et al. [16] . Based on their findings, aspartame treatment increased the levels of Nitric oxide NO and Lipid peroxidase (LPO) in erythrocytes. The increased levels of Lipid peroxidase LPO and Nitric oxide NO are taken as direct evidence of oxidative stress [21] . This alteration after ASP administration may be attributable to methanol; its metabolites. Methanol is primarily metabolized by oxidation to form-aldehyde and then to formate. This also results to formation of superoxide ion and H2O2 [21, 22] . Lipid peroxidation in cell membranes cause damages to polyunsaturated fatty acids and hence reduce membrane fluidity. Prokic et al. [23] , observed a significant increase in ALT, AST and LDH activities in ASP-treated rats. The increased levels of serum enzymes indicated an enhanced damage or necrosis of hepatocytes. The disturbance in the transport function of the hepatocytes because of hepatic injury may result to leakage of enzymes from cells due to increased lipid peroxidation. It is likely that ASP induces biochemical changes in the liver. These alterations in enzyme levels may depend on exposure time and dose.
Conclusion
The result of the study has shown that administration of food additives may induce oxidative stress and caused a number of changes in the liver marker enzymes. This suggested that the food additives studied are injurious to the health and must be used with caution. Comparatively, the food additives studied showed that Sodium nitrite exerted more changes on oxidative and liver marker enzymes, followed by Sodium benzoate, Sodium Sulphite and Aspartame. However, there is need to apply caution when selecting and applying additives to our food.
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